Key indicators: single-crystal X-ray study; T = 297 K; mean (C-C) = 0.003 Å; R factor = 0.046; wR factor = 0.136; data-to-parameter ratio = 18.6. organic compounds o3224 Promdet et al.
The molecule of the title benzohydrazide derivative, C 15 H 14 N 2 O 4 , is twisted and exists in a trans conformation with respect to the C N double bond. The dihedral angle between the benzene rings is 56.86 (9) and the C atom of the methoxy group deviates slightly [C-O-C-C = À10.4 (3) ] from its attached benzene ring. An intramolecular O-HÁ Á ÁN hydrogen bond generates an S(6) ring. In the crystal, molecules are linked by N-HÁ Á ÁO and bifurcated N-HÁ Á Á(O,O) hydrogen bonds, as well as weak C-HÁ Á ÁO interactions, into two-dimensional networks lying parallel to the bc plane. A weak C-HÁ Á Á interaction also occurs.
Related literature
For background to benzohydrides and related structures, see: Fun et al. (2011); Horkaew et al. (2011) . For related structures, see: Han & Zhao (2010) ; Li & Ban (2009) . For reference bondlength data, see: Allen et al. (1987) . For graph-set theory, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Cg1 is the centroid of the C9-C14 ring. Symmetry codes: (i) Àx þ 2; y þ 1 2 ; Àz þ 5 2 ; (ii) x; Ày þ 1 2 ; z À 1 2 ; (iii) Àx þ 1; Ày; Àz þ 1; (iv) Àx þ 2; Ày; Àz þ 2.
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009) . 
Comment
Our on-going research on the biological activities of benzohydrazides containing the -CO-NH-N=CH-grouping has led us to synthesize the title compound (I) in order to compare its activity with other related compounds Horkaew et al., 2011) . Our results found that (I) exhibits interesting antibacterial and antioxidant activities which will be reported elsewhere with other related benzohydrazide derivatives. Herein the crystal structure of (I) is reported.
The molecule of the title benzohydrazide derivative ( Fig. 1) , C 15 H 14 N 2 O 4 , is twisted and exists in a trans-configuration with respect to the C8═N2 bond [1.280 (2) Å] and the torsion angle N1-N2-C8-C9 = 178.17 (15)°. The dihedral angle between the two benzene rings is 56.86 (9)°. The middle fragment is slightly twisted as indicated by the torsion angles O1-C7-N1-N2 = -0.8 (3)° and C7-N1-N2-C8 = 169.90 (16)°. The mean plane through this middle bridge (O1/C7/N1/N2/ C8) makes the dihedral angles of 41.08 (11) and 16.45 (10)° with the planes of 4-methoxyphenyl and 2,3-dihydroxyphenyl rings, respectively. The two hydroxy groups of the 2,3-dihydroxyphenyl are co-planar with their attached benzene ring with the r.m.s. = 0.0214 (2) Å for the eight non H atoms. The methoxy group is slightly twisted from its attached benzene ring with the torsion angle C15-O2-C4-C3 = -10.4 (3)°. Bond distances of (I) are in normal range (Allen et al., 1987) and are comparable with the related structures Han & Zhao, 2010; Li & Ban, 2009 ).
In the crystal packing ( Fig. 2) , the molecules are linked by N-H···O, and O-H···O hydrogen bonds, as well as with weak C-H···O interactions (Table 1) , into two dimensional networks parallel to the bc plane. A C-H···π interaction was also presented (Table 1) .
Experimental 4-Methoxybenzohydrazide (2 mmol, 0.33 g) was dissolved in ethanol (10 ml) and a solution of 2,3-dihydroxybenzaldehyde (2 mmol, 0.28 g) in ethanol (10 ml) was then slowly added to it. The mixture was refluxed for around 5 hr. The solution was then cooled to room temperature and left to evaporate in air. The yellow solid product that appeared was collected by filtration and washed with ethanol and dried in air. Yellow blocks of the title compound were obtained after recrystalization from methanol by the slow evaporation of the solvent at room temperature after several days, Mp. 502-503 K.
Refinement
Amide and hydroxy H atoms were located from the difference maps and refined isotropically. The remaining H atoms were positioned geometrically and allowed to ride on their parent atoms, with d(C-H) = 0.93 Å for aromatic and CH and 0.96 Å for CH 3 atoms. The U iso values were constrained to be 1.5U eq of the carrier atom for methyl H atoms and 1.2U eq for the remaining H atoms. A rotating group model was used for the methyl groups. The highest residual electron density peak is located at 0.72 Å from C9 and the deepest hole is located at 1.02 Å from C3. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0770 (11) 0.0673 (9) 0.0646 (9) −0.0017 (8) −0.0194 (7) −0.0185 (7) O3 0.0611 (9) 0.0729 (9) 0.0388 (6) −0.0241 (7) 0.0097 (6) −0.0122 (6) O4 0.0805 (11) 0.0773 (10) 0.0381 (7) −0.0266 (8) 0.0033 (7) −0.0101 (6) N1 0.0545 (10) 0.0569 (9) 0.0299 (7) −0.0064 (7) 0.0029 (6) −0.0053 (6) N2 0.0505 (9) 0.0523 (8) 0.0330 (7) −0.0019 (7) −0.0011 (6) −0.0064 (6) C1 0.0434 (10) 0.0478 (9) 0.0371 (8) 0.0021 (8) −0.0017 (7) 0.0014 (7) C2 0.0612 (13) 0.0513 (11) 0.0557 (11) 0.0040 (9) −0.0112 (9) 0.0120 (8) C3 0.0671 (14) 0.0444 (10) 0.0707 (12) −0.0024 (9) −0.0107 (10) 0.0010 (9) C4 0.0473 (11) 0.0560 (11) 0.0494 (10) 0.0029 (9) −0.0036 (8) −0.0099 (8) C5 0.0683 (13) 0.0549 (11) 0.0381 (9) 0.0039 (9) −0.0073 (8) 0.0027 (8) C6 0.0685 (13) 0.0455 (10) 0.0381 (8) −0.0016 (9) −0.0036 (8) 0.0023 (7) C7 0.0441 (10) 0.0522 (10) 0.0356 (8) 0.0049 (8) −0.0025 (7) 0.0041 (7) C8 0.0537 (11) 0.0469 (9) 0.0348 (8) 0.0037 (8) 0.0054 (7) −0.0022 (7) C9 0.0448 (10) 0.0406 (9) 0.0391 (8) 0.0025 (7) 0.0021 (7) 0.0012 (7) C10 0.0448 (10) 0.0431 (9) 0.0392 (8) −0.0026 (7) 0.0013 (7) 0.0008 (7) C11 0.0555 (12) 0.0435 (9) 0.0383 (8) −0.0038 (8) −0.0029 (8) 0.0006 (7) C12 0.0561 (12) 0.0438 (10) 0.0545 (10) −0.0082 (9) −0.0080 (9) 0.0023 (8) C13 0.0530 (12) 0.0523 (11) 0.0654 (12) −0.0090 (9) 0.0066 (9) 0.0067 (9) C14 0.0554 (12) 0.0507 (10) 0.0487 (10) −0.0017 (9) 0.0110 (9) 0.0045 (8) (17) O2-C15-H15B 109.5 C5-C6-H6A 119.5 H15A-C15-H15B 109.5 C1-C6-H6A 119.5 O2-C15-H15C 109.5 O1-C7-N1 122.57 (16) H15A-C15-H15C 109.5 O1-C7-C1 121.74 (17) H15B-C15-H15C 109.5 N1-C7-C1 115.67 (14) Hydrogen-bond geometry (Å, °) Cg1 is the centroid of the C9-C14 ring. (2) 166 C2-H2A···Cg1 iv 0.93 3.00 3.539 (2) 
